Enhancement of osteogenesis by poly(lactide-co-glycolide) sponges loaded with surface-embedded hydroxyapatite particles and rhBMP-2.
The bone mesenchymal stem cells (BMSCs) were seeded on [poly(lactide-co-glycolide) scaffolds with hydroxyapatite (HA) coating, and "s" stands for surface] (PLGA/HA-S), PLGA/HA-M (containing the same HA amount in the matrix as that of the PLGA/HA-S and "m" stands for matrix), and PLGA scaffolds, which were then cultured in a medium-containing Escherichia coli-derived recombinant human bone morphogenetic protein-2 (ErhBMP-2). In vitro culture of rat BMSCs found no different cell morphology in all the scaffolds, but the alkaline phosphatase activity and osteogenic gene expression of type I collagen (COL I) and osteocalcin (OCN) in the PLGA/HA-S scaffolds were always highest and were significantly improved in comparison with those in the PLGA scaffolds. In a rat calvarial defect model, new bone formation was enhanced in the PLGA/HA-S/ErhBMP-2 implants at 4 and 8 weeks after implantation too. Therefore, the PLGA/HA-S scaffold can better enhance the ErhBMP-2-induced osteogenic differentiation of BMSCs in vitro and osteogenesis in vivo.